Molecular mechanics PBSA ligand binding energy and interaction of Efavirenz derivatives with HIV-1 reverse transcriptase.
In order to evaluate the properties of several HIV-1 reverse transcripase(RT) inhibitors, Efavirenz (SUSTIVA) and a set of its derivatives (benzoxazinones) have been placed into the nonnucleoside analogue binding site of the enzyme by molecular docking. The resulting geometries were used for a molecular dynamics simulation and binding energy calculations. The enzyme-inhibitor binding energies were estimated from experimental inhibitory activities (IC90). The correlation of the predicted and experimental binding energies were satisfactory acceptable as indicated by r2 = 0.865. Based on MD simulations, the obtained results indicate that the tight association of the ligand to the HIV-1 RT binding pocket was based on hydrogen bonding between Efavirenz's N1 and the oxygen of the backbone of Lys 101, with an estimated average distance of 1.88 A. Moreover, electrostatic interaction was mainly contributed by two amino acid residues in the binding site; Lys 101 and His 235. MD simulations open the possibility to study the reaction of the flexible enzyme to those substances as well as the overall affinity.